Arias-Stella, J., Kriiger, H., and Recavarren, S. (1973) . Thorax, 28, [701] [702] [703] [704] [705] [706] [707] [708] Pathology of chronic mountain sickness. Pathological data on chronic mountain sickness are scarce due to the fact that the disease is ameliorated or cured by descent to a low altitude. In this report we describe a case of chronic mountain sickness occurring in a woman of 48 years at Cerro de Pasco (4,300 m above sea level). The necropsy findings are compared with the limited pathological observations reported by others. It is apparent from our findings that in fatal cases the main changes are located within the pulmonary circulation. So far histological studies have been reported only in cases of the secondary form of chronic mountain sickness. The basic pathology of the primary form (Monge's disease) remains to be defined.
The terms chronic mountain sickness, chronic soroche, high altitude disease, or Monge's disease have been used to define the condition of loss of natural or acquired acclimatization occurring in people living at high altitude (Monge and Monge, 1966) . These terms have been applied to persons native to high altitude and to emigrants from sea level. The disease is characterized by an accentuation of changes associated with hypoxaemia, such as increased oxygen arterial unsaturation, polycythaemia, and pulmonary arterial hypertension. Clinical features include cyanosis, headache, insomnia, and paraesthesiae. The signs and symptoms are progressive and eventually lead to chronic cor pulmonale and cardiac insufficiency.
Hypoventilation due to a diminished response to the stimulus of carbon dioxide and/or hypoxaemia has been suggested as the basic pathogenic mechanism (Hurtado, 1966; Severinghaus, Bainton, and Carcelen, 1966 (Figallo, 1971; Sobrevilla, 1971) . However, a similar condition known as 'brisket disease' has been described in detail by Glover and Newson (1915 and 1918) and by Hecht et al. (1962) in cattle grazing at high altitude in the region of Salt Lake City. The basic pathogenic mechanism in this type of chronic mountain sickness is a failure of homeostatic adjustment to the atmosphere at high altitude. Since Monge (1943) (Monge, 1928; Hurtado, 1942; Pefialoza and Sime, 1971) and have been attributed to a decreased sensitivity of the respiratory centre to carbon dioxide and/ or of the chemoreceptors to hypoxaemia. This leads to hypoventilation and thus to increasing systemic arterial unsaturation. We believe that the designation 'Monge's disease' should be reserved for this type of chronic mountain sickness.
A 'primary' form of hypoventilation syndrome has been described at sea level (Rodman and Close, 1959; Richter, West, and Fishman, 1957) . In this syndrome there is no obesity nor any underlying pulmonary, cardiovascular, or neuromuscular cause for the hypoventilation. There is a diminished ventilatory response to hypoxaemia and hypercapnia so that polycythaemia and cyanosis develop. It seems likely that the primary hypoventilation syndrome is the condition corresponding to Monge's disease at sea level. At sea level the primary hypoventilation syndrome is rare whereas in the Andes Monge's disease is relatively common. The reason for this may be that persistent systemic arterial unsaturation at high altitude can lead to permanent desensitization of the chemosensitive respiratory mechanism. In this respect it is interesting that Sorensen and Severinghaus (1968) found that chronic hypoxia during the first two years of life desensitizes irreversibly the reflex response to acute hypoxia mediated by peripheral chemoreceptors. On the other hand, we have found that the carotid bodies are larger and heavier at high altitude (AriasStella, 1969 Stella and Saldania, 1963) . Histological study of the lungs showed congested but otherwise unaffected alveoli (Fig. 2) and an intense muscularization of the peripheral portions of the pulmonary arterial tree (Fig. 3) . There was some intimal fibrosis in small and medium sized pulmonary arterial branches (Fig.  4) . Fresh and partially organized thrombi were found in the large, medium, and small pulmonary arteries (Figs. 5 and 6 ).
In Fig. 7 the distribution of the areas of peripheral arterial muscle by age and altitude is shown in comparison with the results in this case.
There was chronic bronchitis mainly affecting airways lined by tall columnar epithelium but not those lined by low cuboidal epithelium or respiratory bronchioles; it was characterized by a cellular infiltration of the bronchial wall. In one section of the right middle lobe there was slight centrilobular emphysema with some fibrous thickening of the alveolar walls. In the right lower lobe there was oedema and haemorrhage into the alveoli. There was pronounced congestion of the viscera. A nodular goitre was found, and in the adrenals there were nodular foci of glomerular cells. A routine histological examination of the brain showed no obvious pathological features, It was considered that this was a case of cardiac insufficiency secondary to chronic cor pulmonale. The degree of right ventricular hypertrophy and muscularization of the peripheral pulmonary arterial branches considerably exceeded the values normally found at high altitudes. (Chapman, Dill, and Graybiel, 1939; Fisher and Dolehide, 1954; Reid, 1966 (Davies and Reid, 1971) . Those who have studied the pulmonary arterial vessels in kyphoscoliosis have reported no abnormality at all (Fisher and Dolehide, 1954) , 'hypoplasia of the pulmonary arterial bed' (Reid, 1966) , or minor to moderate degrees of muscularization of the pulmonary arteries (Bergofsky, Turino, and Fishman, 1959; Naeye, 1961) . Whether the increase in pulmonary vascular resistance leading to cor pulmonale is due to mechanical circulatory disturbance secondary to the chest deformity or to hypoxaemia, the fact is that those cases of kyphoscoliosis with signs of right ventricular overload usually show some degree of muscularization in the pulmonary arterial branches (Davies and Reid, 1971) . Hasleton, Heath, and Brewer (1968) Hurtado (1971) has argued against this viewpoint on the grounds that a similar argument could be applied to deny the existence of certain mental diseases.
Owing to the shape of the haemoglobin oxygen dissociation curve, oxygen exchange in the lungs takes place, at high altitudes, on the descending part of the curve so that even a small decrement of Po2 produces a significant reduction in arterial oxygen saturation. Thus a moderate impairment of ventilation at high altitude could reduce the already low arterial oxygen saturation to intolerable levels. On this basis it is easy to understand why even a minimal respiratory disorder can induce severe hypoxaemia at high altitude. A further complication is that sustained hypoxaemia can temporarily or permanently diminish the sensitivity of the chemoreceptors and/or the respiratory centre (Severinghaus et al., 1966; Sorensen and Severinghaus, 1968) and thus a vicious circle is established, leading to progressive hypoventilation.
The fact remains that up to the present there are no detailed reports on the pathology of primary chronic mountain sickness. Only when such data become available will the controversy about the existence of a distinct pathological entity, Monge's disease, be resolved.
